The design of a Microstrip Test Fixture for TRL calibration, based on mobile, precisely positioned coax-to-microstrip transitions, is described. Experimental results for the measurement of GaAs FET and HEMT chips S-parameters in the 1-40 GHz frequency band are presented, and compared with the manufacturer's available data. Theoretical considerations and experimental results for the repeatability of transitions, based on a useful "error box" model, are also presented.
INIRQDMICTION
The advantages of the TRL (Thru-Reflect-Line [1]) calibration method in obtaining an accurate, repeatable measurement of GaAs FETs and HEMTs S-parameters, are well known [2] . A number of Microstrip Test Fixtures using coax-to-microstrip transitions (for frequencies up to 46 GHz) have been reported in the literature, including those commercially available [3] 7-1t.
When using the TRL technique, the repeatability of transitions is an important factor which limits the measurement accuracy, as it has been shown for the measurement of chip GaAs FETs S-parameters up to 22 GHz [8] . However [8] , because it leads to small variations in the error coefficients e,,(figure 4) during the calibration process. The Network Analyzer computes the error coefficients using the measured calibration data. Consequently, some error in computations occur (referred to as the calibration residual error). The residual errors, in turn, yield to S-parameters measurement errors. Figure 5 shows the decomposition of the input "error coefficients box" in three error boxes a,b,c. Box a corresponds to the Network Analyzer, cables and connectors. Box b models the coax-to-microstrip transition (ground and pin contacts). Box c accounts for the microstrip line going from the transition to the TRL reference plane. The same decomposition holds for the output error box. The repeatability of the coaxial-to-microstrip transitions can be evaluated in the following manner. First, a coaxial Open-Short-Load (OSL) calibration is performed at the plane of connectors (m and m' in figure 5). Using this calibration, an input reflection coefficient measurement (say S I) corresponding to the THRU standard (or the LINE standard), is made.
With the notation of figure 5, it can be expressed as: The measured difference at the left hand of (5) is the repeatability associated to the transition disconnection/connection cycle and "circuit change". (5) 
